SUMMARY A method is described for examination of the larynx in the histopathology laboratory. Using a slicing machine, transverse slices of the whole larynx are obtained from which representative histological samples may be prepared. This method offers the advantages of a complete gross examination of the normal and pathological structures of the larynx supplemented by histological studies using any of the methods of paraffin embedding, frozen section, plastic embedding, or electron microscopy on any part of the larynx.
The histological examination of the larynx presents problems that are related to the complex anatomical configuration of that organ. To obtain an adequate picture of the extent of spread of tumour in the laryngectomy specimen multiple sections of the whole specimen are required. This has been achieved by the whole organ serial sectioning method. In this method the whole larynx specimen is cut serially after decalcification and embedding in celloidin' or paraffin wax.2 The coronal plane is favoured for the serial sectioning of most laryngeal tumours; epiglottic tumours are sectioned serially in the sagittal plane.3
Serial sectioning of the layrnx is, however, far too time-consuming for use in most histopathology laboratories. The method necessitates prior decalcification of the whole organ, a process that requires longer exposure to acid than with smaller blocks of tissue, and therefore leads to inferior histological appearances. By this method also the opportunity for gross study of special areas is lost, and the application of modern histological methods, such as frozen sections, plastic embedding, and electron microscopy is not possible. Whole organ serial sectioning requires long periods of embedding which do not suit the clinical need for a reasonably quick laboratory assessment of the degree of tumour spread.
In a recent 'improved method' of laryngeal examination three large vertical blocks of tissue are taken by sagittal section through tumour and adjacent larynx. The larynx is then sliced transversely in a slicing machine. The machine used by us is an Excel/Boston 10 inch gravity slicing machine.* The machine is supplied with special grindstone equipment for sharpening the circular blade. Slicing is carried out transversely starting at the tip of the epiglottis. The machine is set for cutting slices of 4 mm thickness by turning the wheel regulating the distance between the *Supplied by Staines Group (Catering Equipment) Ltd, 15-19 Brewer Street, London W1R 3FL.
view of the specimen as previously seen from above. A sequence of slices is easily produced in this way, representing the whole larynx by sections which are usually smooth and even (Figs 3 and 4) . Occasionally a section from a heavily ossified larynx may become wedged after cutting between the cutting blade and the back metal safety plate, but this may usually be removed intact by widening the space between the cutting blade and the safety plate. The slices of larynx are laid out and identified by a letter in sequence, and each one is photographed by a Polaroid CU5 Land Camera with a 3-inch lens and 1: 1 frame using Polaroid Type 107c film. Each slice is examined, and representative blocks are taken for histological study using a sturdy scalpel with a fresh disposable blade. This is usually sufficient to cut through the 4 mm thick slices of ossified cartilage. The exact position of each block taken for microscopy is marked by drawing corresponding lines with a black felt pen on to the Polaroid photograph. The tissue blocks are carefully orientated by marking the reverse surface to that to be cut after paraffin embedding with India ink. The blocks taken for microscopy are decalcified, processed, and embedded in paraffin wax, and sections are cut at 4 microns and stained in the usual way. Each histological section D E Fig. 3 A series of slices from a larynx with a small right glottic carcinoma. The slices are labelled A to E. The laminae of the thyroid cartilage form a V-shaped anterolateral boundary on each slice. The right lobe of the thyroid is present in each slice; it shows nodular colloid changes and in C a calcified nodule. 1, epiglottis cartilage; 2, dilated laryngeal saccules; 3, cuneiform cartilage; 4, corniculate cartilage; 5, arytenoid cartilages, partially ossified; 6, tumour; 7, cricoarytenoid joints.
is easily related to its origin in the original tissue Discussion slice by placing the section on to the corresponding Polaroid photograph (which is the same size as the By slicing the fixed larynx with a slicing machine, original tissue slice) so that it fits into the shape made material for an accurate gross study of the larynx is by the felt pen lines. Selected areas of tissue may also provided quickly and easily (Fig. 5) . The following be subjected to frozen sectioning, plastic embedding, normal structures may be identified in the tissue or processing for electron microscopy as required. cartilages, corniculate and cuneiform cartilages, ventricular folds (false vocal cords), ventricles and saccules, vocal folds (true vocal cords), inferior horns of the thyroid cartilage, cricoarytenoid joints, cricothyroid joints, and arch of the crioid cartilage. Any small structure that is not displayed on the surface of a block for microscopy may be included in a paraffin block and can be subsequently displayed in histological section by cutting down on to the required area during microtomy. Portions of hypopharynx that are removed with the larynx can be studied in the horizontal sections and the method is particulary suitable for hypopharyngeal carcinoma that has been treated by pharyngolaryngectomy.
In addition to the normal structures mentioned above, the intrinsic laryngeal muscles may be conveniently displayed and sampled for histological examination by this method. One of us (LM) has studied the laryngeal muscles in routine postmortem larynges and in postmortem cases of autonomic failure with multiple system atrophy (Shy-Drager syndrome) in which there was laryngeal muscle abductor muscle palsy.5 In this study the intrinsic laryngeal muscles were each separately dissected out and sampled for histology. More recently, postmortem laryngeal intrinsic muscles from a further case of the latter condition have been examined and sampled by slicing the larynx with a slicing machine. The individual intrinsic muscles were easily recognised in the transverse sections so produced. The method proved especially valuable in providing serially cut slices of the atrophic posterior cricoarytenoid, a specific feature of autonomic failure with multiple system atrophy. Larynges with neoplastic growth can be satisfactorily studied by this method and an accurate picture built up based on gross and microscopic examination of the relationship of the tumour to normal structures. This is a far less laborious procedure than the serial section cutting method. The tissue blocks taken for histology need little decalcification time as they are small so that the stained sections show minimal harmful acid-produced effects. Mucosa seems to adhere to cartilage better by such transverse cutting. Blocks may be taken from the transverse slices for a wide variety of modern histological, histochemical, and electron microscopical procedures. A report may be issued on the specimen within eight days of the laryngectomy operation. The 4 mm slices used in this method provide a thickness close to the 5 mm section obtained with computerised tomography. We are at present using this method to help in the interpretation of the computerised tomography scans.
We are indebted to Professor DFN Harrison for suggesting the use of the slicing machine in the examination of the larynx and for his encouragement and advice in the development of the method described.
